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CLAIMS 

What is claimed is: 

1 . An image completion method comprising: 

separating an image mto a plurality of color channel sub-images; 
processing each of said color channel sub-images by: 
sub-sampling said mb-image; 
transform coding said sub-sampled sub-image; 
decoding said transform-coded image; 

fomiing a plurality of squire groupings of pixels in said decoded image; 
predicting a value for a pixel within each of said x-shaped groupings; 
detemiining a prediction erro^^for each predicted pixel value within each of said 

square groupings; 

coding said prediction eiror; 

forming a plurality of at least partlj^^diamond-shaped groupings of pixels in said 

decoded image; 

predicting a value for a pixel within eachVf said diamond-shaped groupings; and 
combining each of said processed color channel^b-images with said coded prediction 
errors, thereby forming a compressed image. 



2. A method according to claim 1 wherein said separating step comprises separating said 
image into red (R), green (G) and blue (B) in RBG color space, 

3. A method according to claim 1 wherein said separating step Emprises separating said 
image into lu minan ce (Y), chrominance (Cb) and chrominance (Cr) ia YCbOc color space. 
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4. A method according to claim 1 wherein said sub-sampling step comprises sub-sampling 
to 1/4 of said sub-image size. \ 

5. A method according to claim 4 wherein said sub-sampling step comprises: 

grouping pixels of said sub-image into a plurality of sub-sampling groupings of 
four mutually-adjacent pixels; and \ 

retaining one pixel in each of said sub-sampling groupings. 

6. A method according to claim 5 wherein each retained pixel occupies the same position 
in each of said sub-sampling groupings. \ 

7. A method according to claim 1 wherein said tratxsfom coding step comprises transform 
coding using discrete cosine transformation (DCT). \ 

8. A method according to claim 1 wherein saidWansform coding step comprises transform 
coding using wavelet transformation. \ 

9. A method according to claim 1 wherein said transform coding step comprises 
transforming to a compression ratio of between 4: 1 and 12:1. \ 

10. A method according to claim 1 wherein said image is a JPEG-compressed image having 
a first quantization table and wherein said transform coding step comprises transforming using a 
second quantization table v^iiose size is less than or equal to the size olysaid first quantization table 
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of said image. 
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11. A method accOTding to claim 1 wherein said predicting a value for a pixel within each of 
said square groupings step comprises: 

setting said predicted value to the average of the values of three of said pixels in said 
square grouping where the valueis of said three pixels are greater tfian a mid-value and where the 
value of the fourth pixel in said squiu-e grouping is less than said mid-value; 

setting said predicted value to the average of the values of three of said pixels in said 
square grouping where the values of said three pixels are less than said mid-value and where the 
value of the fourth pixel bx said square grotsmiag is greater than said xnid-value; 

setting said predicted value to me average of the values of two diagonally-opposed 
pixels in said square grouping "whexe the ahsolute difference between the values of said two 
diagonally-opposed pixels is less than a threshold and where the absolute difference between the 
values of the other two pixels in said square is greater than or equal to said threshold; and 

where said predicted value is not set in aky of said setting steps, setting said predicted 
value to the average of all of said pixels in said square grouping. 

12. A method according to claim 1 1 wherein said mid-value is 128. 

13. A method according to claim 1 wherein said deteimimng step comprises discarding said 
prediction error where said prediction error is greater than a maximum value or less than a 
Doiiiimxmi value, \ 

14. A method according to claim 13 wherein said maximum valuq^is 230 and wherein said 
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minimuin value is 20. 
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15. A method accordin^^o claim 1 wherein said determiiiing step comprises discarding said 

prediction error where the absolute difference between every two pixels in said square grouping is 



less than or equal to a first threshold. 



1 6, A method according to claim 1 3 wherein said first threshold is 8 




17. A method according to clain^ 1 wherein said coding step comprises coding \isitig 

Huffinan codes where the absolute difference between every two pixels in said square grouping is 
less than or equal to a second threshold. \ 



18. A method according to claim 17 wherem said first threshold is 16, 

19. A method according to claim 17 whereiri said coding step comprises entropy coding 
losing Huffinan codes where the absolute difference betw^een any two pixels in said square grouping 
is greater than said second threshold. 

20. A method according to claim 1 wherein said cd^g step comprises quantizing said 
prediction error using a qxiantization factor of 4. 



21 . A method according to claim 1 wherein said predicting value for a pixel within each of 

said diamond-shaped groupings step comprises: 

setting said predicted value to the average of a majoidty of said pixels in said 
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; wnere the values of said maiority are fireater t 
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diamond-shaped grouping wnere the values of said majority are greater than a mid- value and where 
the value of at least one remaining pixel in said diamond-shaped grouping has a value that is less 
than said mid-value; and 

setting said predicted value to the average of a majority of said pixels in said 
diamond-shaped grouping wherAthe values of said majority are less than a mid-value and where the 
value of at least one remaining pi^el in said diamond-shaped grouping has a value that is greater 
than said mid-value. 




22. A method according to claim^l and further comprising: 

if said predicted value is not set in any of said setting steps, 

setting said predicted value to the average of two horizontally-opposed pixels in 
said diamond-shaped grouping where the \ absolute difference between the values of said 
horizontally-opposed pixels is less than a thxesHold and where the absolute difference between two 
vertically-opposed pixels in said diamond-shaped grouping is greater than or equal to said threshold; 
and 

setting said predicted value to the avWage of two vertically-opposed pixels in said 
diamond-shaped grouping where the absolvrte difference between the values of said 
vertically-opposed pixels is less than a threshold and wEere the absolute difference between two 
horizontally-opposed pixels in said diamond-shaped grouping is greater than or equal to said 
threshold. 



23. A method according to claim 22 and further comprising 

if said predicted value is not set in any of said setting ste^js, 

forming a checkerboard grouping surrounding said pixel Z whose value is being 
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predicted from six verticJQly-aligned and six horizontally-aligned pixels as follo\vs: 



P^3301-US 



initializing a hoi^ontal counter and a vertical counter to zero; 

incrementing said horizontal counter if the absolute value of the difference 
between HI and H2 is less than a threshold; 

incrementing said horizWal counter if the absolute value of the difference 
between H2 and H3 is less than a threshold. 



incrementing said horizontal cojXDter if the absolute value of the difference 
between H4 and H5 is less than a threshold; 

incrementing said horizontal cotmt^^ if the absolute value of the difference 
between H3 and H5 is less than a threshold; 

\ 

mcrementing said vertical coimter if the ^absolute value of the difference between 

\ 

VI and V2 is less than a threshold; \ 

\ 

incrementing said vertical counter if the absolute value of the difference between 
V2 and V3 is less than a thresholds 

incrementing said vertical counter if the absolute value of the difference between 
V4 and V5 is less than a threshold; 

incrementing said vertical counter if the absolute valu^ of the difference between 
V3 and V5 is less than a threshold; 

setting said predicted value to the average of said \^rtically-aligned pixels 
boimding pixel Z if said horizontal counter is greater than said vertical covinter\and 
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^►redicted value to the average of said horizontally-aligned pixels 



bounding pixel Z if saicKvertical counter is greater than said horizontal counter. 



24. 



A method according to claim 23 and further comprising; 



if said predicted vl^ue is not set in any of said setting steps, setting said predicted value 
to the average of all the pixels iri said diamond grouping. 
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